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AJE0NHZ EK0EZH 



Ui^oS^f 1 napoum6aTT1KC OT ema nMa avayvwpiopgvn ^kSeoh, aupcpwva to v. 5562/1932, 

*Pfcl\ 221 A/32. 

Zxenrai pepai'wor) ernouvdnrcrai. 
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YnOrPA*H(E2) TOY(TON) KATA©ETH(fiN) q TOY(TON) nAHPEEOYIIOY(ON). " 

A^va 6 " 0<? A^** 9 Hpeponnvfa 

ZatvfeaAiPwuNiKoXas V^Tjjjj WLj&*mmm 2 lMafot>2002 




^^'^pYWJE H AITH2H MA EINAI AAKTYAOrPAGHMENH KAOfiZ KAI TO ONOMA KATC2 AnO THN YTIOrPAd>H 
SaJpS ° M,K0Y nPOmnOY m **K™Omm*B KAI H IAIOTHTA TOY^VpAOOMtoS nS ™ 
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20020100240 



Aioxunfe eup&og qxSayaTO? faou pe eAevxdpevn <mopp6<pnon xapnAcbv 
auxvonfrcov teas os p£0o5oi cyKOTtiOTaaife ^ 

H iropouaa £<p£upeon axpopd evav SiaxuTfi ifaou ttou arroTeAefrai ott6 to owpa tou Kai 
* 5uo oSnvous TorroeeTnpevouc eowTepiKd oe 5uo TrAeupes tou CiaxuTri via Tnv 
ovfp&\ tou. r la Tnv onfai^ OTraiToOvrai 5uo TrpoqM "T* ttou povTdpowai oraeepdi 
ttovuj oe eiTttpdveiec toixqjv t\ Tapaviou .Kd9e owpa SiaxuTrl rftou oupTapwverai ue , 
touc Suo oSayous tou ev&dpeoa ora 5uo Trpo<piA T f\ evowpaTdjveTai ornv ouvGetn 
avapTwpevn Pa&n. To a<I>pa tou Siaxmr'j arroTeAeiTai orrrd evav aKpiBrt ouuu€tpik6 
10 ouvOuaopo Tpiwv BaoiKriw Tpia5idoranov KaprruAumZw oroixefwv koi ue I6ia vwvfa 
peTO^u 6Awv Taw oroixeiuiv. napdYerai eOraAa pe tqv TexvoAoyfa GeppoTrAaonialc 
arro TToAuornpevn oxArpou Kpdparot. 

ZKaT l^ Tr K TOrpoGaac e<peupeonc ei'vai va BeATidjoei aTroTeAeopcmKd 6Aec tic 
15 Trapdpoiec ecpeupeoeig ttou ava<pepovTai orq oxctik^ 6ie6vrj BiBAiovpamid , tooo wc 
eviceKpipeves e<peupeaeig (Karaoxeuec), ooo koi ara avTioroixa emornpoviKd dp9pa. 

Mexpi Toy Trapouaa e<pe0peon oAes oi Trponvoupevec e<peupeoeic xapaianpfCovTai arr6 
Tnv TTpouTiroAoYiopevn n peTpnpevn OTroppocpnon koi avTiOTOi X a otto tov TrapdvovTa 
20 ttou ovogdSeTai SiaxuriKrj ikovothto. Kai to Suo xapaianpiOTiKd TrpoepxovTai arrd 
ouyKeKpigeveg aKouoTiKe? peTpnoeic tuttou ttoAikou SiavpappaTos ( polar plots ). 

Aura to 6iavpdppaTa , epq>av£ouv, utto vwvfa 180 poipdw oe oxeon pe to owpa ri mv 
ouveeTn eTTKpaveia twv oid X UTwv Tqv nxnriKfl Triean twv avaicAwpevwv KupdTwv, oe 
25 opiCovrio hmikukAiko ttcSio av Gewpnaoupe ropn ava«cAu>pevn<; evepveiac n oe 
HPiocpaipiKO ttcSio av opiArfaoupe TpioSidoraTa, ctoi wotc Y ia tov i6ovik6 aaxuTri to 
oxnMa tou SiaypappaTog va Tefvei irpoq eva hmikukAio X u>pfs avtupaAieg. ' 

™ S??JL MeYaA0Tep ° e ? p0? V^aToq Tefvei Trpoc popq>n hmikukAiou tooo o SiavuTnc 
30 eewpeiTai ttio awoTos koi 5ia X eei ouoiaoriKd ornv irepioxn Td6e. KdGe efGoc 
ESSAYS* °P ,ouev ^,n 6Ae? tic Ywvfeg Trpoarrrcuons, SpAaon orrdKAionc ae 
oxeori pe tov i5avi K n Ypappn tou npiKUKAiou, 6nAa5rl tou iSovikou SiaxuTn, ttou exei 
IZ t a K Kt] ,KavOT nra A=1, eppnveueTai, peT P .era. ko. aKo0 Y e T a, a)? arroppocpnon 
35 ^S P , aMMa ^P 000 '^'^ n TrepioodTepa gnpefa cnT6KA,ons, 5 n Aa6n TrrSonc 

n?L,w^ W ^ n ii VepY£,ac ElT,on? • w * omdicAion arrd Tn v iSaWn YPapurl roS 
npiKUKAiou 5nAa5rl tou .QaviKOu 6.a X UTii , ^aq eiaxur^ ep(pavr&« koi eve T e(5oc 
evioxuons r, aoupperpfa? avoKAcupevou / 5.a X upeVou TreSfou 6tL ^dAo Spoc rnl 

n?S, K ?« ev6pYe, ?/I']5 ltrN ^ 11x00 av«KAdra. X wpfc Siaorropd rl eA^iorn 

dn ?a H CiaoTTopa / 5ia X uon tou nxou ouYKevTpwvera. Trpog pia peTpnTiK^ KOTeOeuvon 
40 TOTen5iaxuTiKi^iKav6TnTaATelveiTTpocpn6ev. n ' 
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AvdAoya pe nq OKOTnpdTnTeg n" dAAou? TTapdyovTe^, oi eTaipfec ttou ouvriewc evouv 
ko, to SiKOKopara eKperdAAeuonc tu>v ouYKeKp^eviiv ^u^^K 
OraxuTec pe Kanroia aTroppocpnon koi peydAo ttooooto Sidxuonc ouvrtGwc 
aouupeTpnc, n avTiorpotpa , w ? paoiKd arroppocpnTiKd uAiKd ttou epJavfCouv K dTro«o 



2. 

paGpo 6idxuon.g. Ha TroAAd xpovra, n pey^^n aiToppocpnTiKOTnTa tojv Qeojpoupevcuv 
£^aipCTiKd>v Cidximbv KparfiGnKe oe Kdrroia puanKOTryra n; avvoriGnKe oxoTnpa. 
Ze xwpoug ttou TTpoo&op^ovrai yia e^'SiKeupevn. aKpdaon. r\ ryxovpdcpnpn. tqc; 
pouoiKifc , Trawdg tuttou, o paGpdg ouvoAiKrig aTropp6(pnon.g ttou TrpoepxeTai cmr6 
Ta TOTroGeTripeva uAiKd oroug Tofaoug i / kot to Tapdvi, edv SeTrepvieTai, 6r]Aa5ri 
EMcpavfCCTai eiaog opfwv ttou TrpoepxovTC" and ecpappOYrl Tng Getupfag Tn.g aKOUOTiKrig, 
tu>v okouotikuw peTprjoeiov Trig orcmoTiKifc tiuv OTTOTeAeoMcrrujv otto aKpodoeig / 
UTTOKeipeviKeg eicriprloeig, t6te to nX"T"K6 q>dapa Trig pouoiKife TrapapopqxZjveTai. 

E6a> Gewpoupe pouaiKri; OTroio5ryrroTe rfto ttou Trpoepxsrai ott6 pouoiKd opyava , 
cpwveg r} xopu)5fa koi OTroiaCrYrroTe popcpr^ avaTrapOYdpevou rftou, povo<pu>viKr% 
orepeocpwviKil f\ ttoAAottAwv kovoAiuiv. ZTnv aKOUOTiKi} o rfaog propei va 
aTroppotpdTai, va avaKAdrai rj va CiaxeeTai evu> uTrdpxei koi n ewoia Trig nxopefworig f\ 
nxopdvwong ttou epcpavfCerai koi emSiciJKETai pera^O yeiTOviKcbv x&pwv pe oxotto tt\v 
ryxnTiKr^ cnTopovajorj Toug. To ouvoAo tu>v qraivopevuw oe evav x&po enTpea^ouv Tny 
iicavomTa tojv 5opiKCt)v oToixefwv peTa$j 6uo f\ TrepiaodTepwv yeitovikwv xwpwv. 

Oi Siaxureg 5ev TTpoo5iop^ovTai u>g faoaTroppotprrriKd , nxopovumKd uAiKd aAAd, 
paoiKd yia Toy QidpGwon Trpog oworr) axpoaon Tn.g TroidTrrrag rjxou oe 
TrpoaCiopiopevoug Xt&poug. Aurf\ r\ Sidxuon TrpoepxeTai aird tov paGpd avdKAaong 
toiv nxrrnKwv Kupdrwv koi paof^erai ornv Yewperpfa Trig ern<pdveiag tou SiaxuTiV O 
OKOTrog efvai 6ao to Suvarov opoiopoptpn. KOTavopn; peydAou ttooootou evepveiag tow 
nXHTiKtliv KupdTwv Trpog 6Aeg Tny KOTeuGuvaeig rj ouyiceKpipeveg KOTeuGuvaeig £toi 
(bore va eTriTUYXdveTai n aAAoiwon Trig avriAnipng 6ti o rfaog ouYKevrpcbveTai ae 
Kdrroieg Trepioxeg koi oe Kd-noieg dAAeg AiydTepo. 

Otov to -rroAiKd 5iaYpdppaTa ornv Geoq aKpdaoqg , rj oe dAAeg Geoeig Tefvouv Trpog Tq 
popq>n~ iQovikou OiaxuTrj, koi to eupog (pdoparog twv perprloewv , Trooooriaia , Tefvei 
Trpog Trjv YPappq evdg npiK«JKAiou, t6tb , edv oi UTTOKeipeviKeg peTpriaeig , oraTioriKd 
aupTTfrnouv pe Tig aKouoriKeg peTprloeig, o oxeCiaapevog CiaxuTric QecapeiTai 
eTriTuxnpcvog. 

Tia TToAAd xpovia uTrnpxav TTpoarrdGeieg KOTaoKeurig uAiKibv f\ auvGeTiuv KaTaoKeuwv 
yia tov eAeyxo tou paQpou orrTOpp6q>nong koi Sidxuong. Atto to oxrlpa 13 
TrapaTHpoOpe, oti ornv <puon 5ev uTrdpxouv OTroAuTUjg ^excopiord cparvopeva ttou 
ovopd^ovTai aTropp6q>non , avdKAaoq rj 5idxuor| aAAd to TrapdywYa roug. Zto paGpo 
ttou pia KOTaoKeuri rj uAiko , Trooooriafa , erriTUYXdvei ttio ttoAO eva arrd to 
avacpepdpeva cpaivdpeva .KaTardooeTai cog: ttio ttoAO aTroppoqwrrriKd ii 5ioxutik6 
YTrrlpxe koi Qa inrdpxei TrpoarrdGeia KaraoKeurig 5iaxuTiK(bv uAikO>v ri KorraoKeuajv 
ttou va 6iopGU>oouv Trjv opoiopop(pfa koi Troi6Tr|Ta aKOuoriK(Z)v m\\6w oe KAeicrrouc 
Xtijpoug. 

Ztov TTivaKa m, avacp^poupe pia Aiora pe TrporiYoOpeveg evKeKpip^veg eq>euptoeig 
erre wg U.S Patents (1) , efre dAAwv xwpt*)v (2). Exouv KcrraoKeuaoTef , 5iaxuT§g 
evowpaTwpevoi pq ae rofxoug f\ oe §TmrAa, peydAeg Kap-rruAwTeg erncpdveieg rt 
ouvSuaopd TrapaY&YUJV Toug, e^oxeg tOttou Trupap(5ag ri npiKuAi'vSpwv pe 6id(popeg 



o 
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SiaordoEig, kAtt. ndvra tov TrpcoTO Adyo , tov eixe to Eupog cpdopaTog AEiTOupyfag Toug, 
o pa0udg Tqg arroppocpqTiKdTqTag roug koi e^i'oou paowd 01 SiaoTdaEig roug, 
ouyKSKpiiJ^va to irdxog roug ,ttou tnpznz va efvai 600 ujxpdTEpo 5uvot6v yia va u.qv 
erreppaivei OTig diaordoEig tou Kd0e kAeiotou xcopou ttou yivotov n £<papuoyq\ Ha Tqv 
5 uapouoa e<peOpean exei yfvei arrd tov £(p£up£Tq Tqg q avdAuon dAcov tcov diaxuTcbv 
arrd tov ilfvoxa 111 (1 koi 2) kch ETrioqg tcov ouuTrAqpcouanKcbv f\ tcov TrapaycoYcov 
roug koi oxeSov dAqg Tqg 6qu.oai£U|j£vqg oxETiiafe 5i£0voug pipAioypacpfag. 

nA£ov£KTqpa aunfe Trig £<|>£up£dqg Efvai 6ti AeiTOupyef paoiKd cog KaOapdg diaxuT^g 
10 aTroTpETTOvrag Tqv arroppdcpriori , eiSiKd orqv Trepioxq" 250 - 6300 Hz tcov pouoiKcbv 
opydvajv koi Tqg cpcovfig koi acpnvovrag etoi avEnqpEaorq Tqv Trnyq. 

E-rrfaqg, Adyco Tqg TroiKiAfag tcov KaumjAcov, koi erreiSri q arrdoTaari U£TCtf;u tojv 
5idxuTiuv Efvai uiKpdTEpq tou Evdg x'Aiootou, o ouv0£Tog dyKog ttou oxquaTi^ETai orriv 
15 -mouj TrAeupd oAcov tcov Siaxurcov , A£rroupy£i cog uTrdoo-a-rroppocpqTfipag. 

AuTr] n OTroppdcpqaq exei drrrAd xapaicrnpa , TrptbTa cog owrovioudg tuttou Helmholtz 
yia Kd0e KaurruAoTrrra tou ocbparog tou SiaxuTq* ttou exei avofynaTa ora 5uo dKpa, 
KdGe dvoiyua KOivrj, cpuoiKd, yia dAeg Tig Ka|JTruAdTqT£g, sxovTag cog aTTOTEAeaua 
20 M'KpoOg ouvrovianoOg Trcpioxcov <pao|jdTcov orig xaMOAEg ouxvdTqTEg , \ie. 
ouoioijopcpfa oto ouvoAo roug koi 5£UT£po, to ouvoAo Trig £TTiq>dv£iag £jj<pavf££i 
5iacppaY|JOTiKrj cmoppdcpnori , ottou to urjicog KuuaTog wig uiKpdTEpqg ouxvdTrjTag 
ouvToviapou avTioroixEf orig SiaordOEig rr\q ErncpdvEiag ottou povrdpovTai 01 didxureg 
Trjg TrapoOaag £<p£up£oqg. 

25 

Yrrapxa £vag EumipiKog Yvcoordg TO-rrog T1 , ttou evcovei Tqv ouxvdTrjTa auvroviapou 
|j£ Tig 5iaoTdo£ig tou SiaxuTq Tqv aTTdoTaon aiTd tov rofxo koi Tqv OTrdoTaon UETa^u 
tcov SidxuTcov. lav Trapd5£iY|ja, avacpspco dTi ouuxpcova ps tov tutto T1, yia 4 
KoppdTia 5iaxuTcbv povrapiapEva oe TErpdycovq dicrra^q , dTav 0A01 01 QiaxuTEg 
30 ppfoKOVTai oe 25 x»Aioord aTrd tov rofxo, q M'KpdTEpn 0Ep£Aico5qg ouxvdTr|Ta 
ouvtoviomou ppfoxETai ora 58 Hz. 

O TUTrog T1 : tr=V e/Dd koi e= r/(r+w ) , dTrou 

35 r= aTrdoraon M£to£u diaxuTcov 

w= TrAdTog 6iaxuTCov (yia uag, Adyco au^METpiag, jjqKog = TrAdTog) 

d= irdxog diaxuTcov 

D= aTrdoraori arrd tov Tofxo r| Tapdvi 

e= TToaooTiafa avoixTrl EmcpdvEia meto^u Qioxutcov 
40 fr= 0£|j£Aico6rig ouxvothto ouvtovio|joO 

EttittAeov TrAEovEKTriMa auTrlg Tqg EcpEupEong srvai, dTi xPEid^Erai ttoAu uiKpd Trdxog 
Yia va Aeitoupyei cog UTrdao-onToppocpnTnpag f\ to AsydiJEvo bass trap diornpcovTag 
TauTdxpova to jjeyoAo supog cpdonarog didxuong orig urrdAoiTTEg ouxvdTriTEg. ETrfong, 
45 u£ Tqv XPnoq tcov diaxuTcbv Tqg TrapoOoag £cpsup£oqg, 01 0£O£ig tcov qx£icov q dAAcov 





4. 

nxHT'Kwv Trrrywv otov cruYKEKpipevo x&po, Eivai ArydTEpo KprriKEg, TrapapEvovrag; 
avaytcafa pdvo n ouppETpiKn. TOTroGETnon Toug. Oi TrepiaodTEpoi Sioxutec card dAAEC 
EcpEupEoeig 5ev pTropouv va ouv5ud£ouv aurd Ta TrAEOvaanpara Trapd jjovo 
Epcpavi'Sovrac ncydAE? SiaordoEig, pEydAo Ptipog Kai pdGog, ottou q arroppdcpnon 
5 peydAec SiaKupdvoac avd Trepioxn ouxvoTrtTwv koi koteuGuvoewv. 

Ta TroAiKd Siaypappara oxe56v 6Awv twv apappovwv 5ia<p6pajv SisGvwv EcpEupsaewv, 
TTapouaidSouv SiaKupdvoEig avd ouxvoTrrra Kai ywvfa TrpdoTTTwans. Ze SiaxuTEg, 01 
pCTpifaEig ttoAikwv 5iaYpappdrwv, YfvovTai arov d£ova ( on axis ) , onAaBrt. n 1W Kr i 
10 TTr|Y»1r<nr6 sva KaTSuGuvTiKd nxefo, oocrivopoAef ae opGn" Yovfa irpoq tt\v em<pdv£ia 
tou QiaxuTei koi, Eicrog d^ovog ( off axis) , ouvi^Gaj? 45 pofpEg irpo? tov Oioxutit.. 
ZuvnGwg oi psTpnpEig otov d^ova, Trapouoid^ouv evav AoB6 ouppETpiKd a£ ax&Jn. p£ 
tov d^ova ttou opi^CTai wq "0" SnAaGn. pn6£v pofpEg. 
Oi po a^oviKsg pETpnaac Ssfxvouv AoBoug aadg d^ovog, ps avwpaAisg. 
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ZTonrioTiKd, avaAuovTag onpooiEUuSvsg psTprjosig OiaxuTwv, ette oe EpTropiKd, 
ETTiornpoviKd t\ KEfpsva EcpEupeoEwv , Spifca 6ti ttovw and 90 % twv TTEpiTrrwaEwv 
Kai avrfOTOixou cpdoponoc auxvoTnjwv, to TroAiKd oiaYpdppara exouv peyoAes 
ottokAioei^ otto to TroAiKd 5iaYpdppaTa Evog iSovikou SiaxuTq, ttou Eivai pia ouvexhc 
20 Ypapprl, M£ pop<P^ hpikukAiou. Ooo ueyoAwvei n Y^vfa ekt6c d^ovoc thc HXOTiKrfc 
TrnYHS . t6oo oi Aopof aTropaxpuvovrai ana to KEvrpo pnSev pofp££, koi tooo oi 
avwpaAiEg ir\q popcptfe twv SiavpappdTwv Efvai ttio evtoveS- 

H TrapoOaa £<p£up£on £xe« to TrAEOVEiaripa 6ti to a^oviKd koi pn. a^oviKd TroAiKd 
25 6iaYPdppara exouv opoi6pop<pn YP<*MMn TsfvovTag Trpog to oxnpa Evdg nM'KUKAfou. 
Aut6 to xapOKTOpioriKo Seixvei oti o QiaxuTqc; tqc Trapouaag £<pEupsong TrapouoidCEi 
PH pCTpnpipn aiTopp6<pnon oe peydAo supog (pdopaTog. "Etoi e£,x)\(ouvtci\ to KaAd 
aTTOTEAgopara twv OKpodoEwv, avE^apTitrw? tou Eiooug Trig pouoiiafe. Zrravfwg, orr|v 
5iE6vrj pipAioypaxpfa, oi koAec UTroKSipEviKEg ektiui^oei^ Taipid^ouv p£ tic okouotikec 

30 pETprjOEl^. 

YTrdpxEi ^va psydAo KEcpdAaio rr\q aKOuoTiKrjc , ttou ovopd^ETai qiuxoaKOucrriKri kcb 
ttou aaxoAEfrai p£ Trjv pETpnon , avdAuon , EppnvEfa koi TTiOavE? E<pappoY£? twv 
aTTOTEAEapdTWV Kai TrpoTravTOS twv TrapaTnpnoEwv oe avOpwinvn aKpoaori, p£ aAAd 
35 Aoyia avdAuon ths avOpwTnvn? aKopg. Ta TEAEirrafa TrEpfnrou 50 xpovia, auTrj n 
TTpoorrdOEia Ejvai Evrovq. 

Ta oTTOTEAEopaTa oe ETrfrrECo Ecpappoywv, TrpwTa ektipoOvtoi oe avOpwTnvo tteSio 
wg OTroOrjKEuon , 5rjAa5ri nxoYP^non , n / koi Siarnpnon fry; <puaiK6THTag twv 
40 TrnY&v ttou ottoteAoOv thv pouoiKii , etoi woTE Ta oOvoAa rj p£povw|JEva pouoiKd 
dpyava f\ <pwv£g va TrapapEvouv opopcpa Kai ps <puaiKr] XP Q, a Y«a 6oo to Buvot6v 
pEYaAuTspo apiGpo aKpoaT wv, oe kAeiotous x w P° u C- 

Ei5iKd ornv 5i5aoKaAi'a pouaiKwv opYdvwv, oroug ouYKEKpipEvoug x^poug, ooo 
pEYaAuTEpn Elvai n OTrdKAion n Trapap6p<pwon tou cpdopaTog tou Kd0s opydvou, t6oo 
45 psAAovTiKd o paOnTrjg 5ev 9a pTropEOEi va Kpfva ti Eivai award / KaAo / dpopcpo oe 




5. 

dAAou? x&pous f\ oz 6ra(popCTiK6 ouvGuaopo opYdvuiv. AvarrdcpEUKTa, £dv 01 
KatvoupiE? yeviiq 9a xpqaipoTroiouv qAEiapoviKE? ouokeue? tttiye? Y»a pouoiKq\ 
t6te OTyd, ciyd, to AEydpEva "xpuad aund" ttou exouv t H v iKavdTqTa avrfAqipq? 
evTdoswv KdTW tou ev6? Hz , Kai AiydTEpo sv6? dB, 9a Aiyooteujouv kot n 
5 •napaeooiaKi'i ewoia tou cpuaiKOU qxou Ga oAAoiu)9ei. 

H £<p£up£aq TTEpiYP^cpETai TTapaKdTto, p£ Tqv poritoa TrapaSEfYparo? Kai p£ avacpopd 
ora ouvqppsva ox£5ia ara OTrofa : 

10 To oxqpa 1 erven pia Trp6o9ia diun tou OiaxuTtf oupcpwva ps Tqv Ecpeupeor). 

To oxrlpa 1 A dvai pia Trp6o9ia <pu)TOYpaq>iKi^ 6ipq tou awpaTO? tou BiaxuTfi 
KOTaoxEuaopEvou orrro dBaq>o vuijjo. AOokoAo 5iaKpfvovTai oi Aetttopepeie? Seixvovto? 
Tqv peyccAt) BiaxuNKq iKavoTTyra tou QiaxuTr). 

15 

To oxrfra 2 slvai pia OTrfo9ia 6ipq tou Qiaxun') oupcpwva us Tqv Ecpeupsoq . 

To axr}pa 3 Trapouoidi<;£i pia Kara pqKO? tou d^ova ouppErpfa? ropfi Kai Kd9era TTpo? 

tou? oCqyou? (5) ttou Efvai KoAAqpsvoi eowtepiko , apiorepa Kai 5££id tou owparo? 
20 tou 5iaxurq\ ottou <pafvovTai, oupcpwva ps Tqv £<p£up£oq, o kevtpikG? 96Ao? ttou 

aTTOTEAEi'Tai ott6 Tqv qpiacpaipiKfi TrpoE^oxq (1) ttou TEpvETai Trpo? OKTaYwviKq" 

KdAoupq Trupapi6a (2) , oi 5uo ouppsTpiKE? ttpoe^oxe? (3) oxfipaTO? 1 >4 qpiKuAfvBpou 

ttou TfepvovTai, avTfoTOixa, aptOTEpd Kai 5£§d, ps pia TrAsupd Tq? OKTaYwviKq? 

KdAoupq? TrupapfBa? (2), Kai 5uo ouppETpiKE? ttpoe^oxe? (4) ttou arTOTEAouvrai otto 
25 V* qpiocpafptou EYYEvpappEVOU as kekAipevo Trpfopa tou ottoiou q pdaq TEpvETai Trpo? 

pia dAAq TrAsupd Tq? KEvrpiKq? OKTaYwviKq? KdAoupq? Trupapfoa?. Oi Quo oQqYof (5) , 

KaTaoxEudCovTai and to fBio uAiko, 5qAa5i i i TroAuorqpevq oxAqpou KpdiiaTO? 6ttw? to 

awpa tou 5iaxuTq" Kai Trapouoid^Ei dpoio Trdxo?. Aoyw tou koivou uAikou, q XHPiKfi 

KdAAqaq tou? Efvai av9EKTiKq. 
30 H KAfoq 6Awv twv ttAeupwv ttou TfipvovTai w? Trpo? Tqv KoraKopucpq , Efvai aKpipw? 

f5ia. H Y£<*JP£Tpfa tou owparo? tou SiaxuTq" QiaAExrqKS etoi wote oi opi<6vn£? 

TTEpioxE? Tq? E^WTEpiKq? ETTicpdvEia? va sfvai eAoxiote? Kai, peyiote?, oute? ttou Efvai 

K£KAip£V££ KapTTuAuiTig. 

35 To axilpa 4 TrapouaidCEi pia KaTd prjKoc tou d^ova auppETpfag Topq , yupiapEvq Kard 
90 pofpE? at ox£oq pE to oxilpa (3) , ottou CEixvETai Eva? o5qYd? (5) KaTd pq"Kog. 

To oxqpa 5 sfvai pia TrAdyia 6tpq tou Qiaxurq, Yupiopevq Kard 90 pofp£? oe oxEoq p£ 
to oxqpa (3) , ottou Seixvetoi eva? o6qY6? (5) KaTd piftoc. 

40 

To ox^pa 7 (A Kai B) Efvai pia TrAdYia OTTio9ia TrpooTTTiKq 6ipq tou 5iaxurq , p£ tou? 
Buo o5qYoO? (5) koto pi'jKO? tou? (7A) koi Kd9£ra (7B). 

Ta oxilpa 8 Efvai pia TrpooTTTiKq' 6ipq Kara tov 6ioyi*>vio d^ova Tq? Trp6a9ia? 
45 ETTicpdvEia? tou 5iaxuTq\ 



6. 

To oxifoa 9 sivai pia TrpooTniKn 6iyn koto tov Sioy&vio d^ova ir\q Trp6o8ia£ 
ciTi<pdveiac UETd and pTpo<pr| 90 uoipuiv oz oxsan to oxnua 8. 

To oxnua 10 efvai uia Trp6o9ia 6yr\ Teoadpiov oua6oTroinu£va>v 6ioxutu>v. Ito 
5 onuEfo ttou ouvavniwTai Ttoospi? Sioxutes, oxnuar^ETai nMKWdpio °MO'° ue to 
kevtpik6 nM'Otpafpio tou KdGe OraxurrV 

To oxilMa 11 e ^ a » P ,a OTrioOia TrpboTTTiKn* 6ipn TEoadpuw ouaooTroir)U£VUJV koi 
uovTapiou£vu>v SiaxuTouv , drrou oi o6r|YO» (5) 8r|AuKUJVouv ue to aTifaiYua (6) Trpo<pfA 
10 T . 

To oxrfra 12 etvai [ua Trpdo8ia 6ipn £WEa ojjaSoTroinntvwv koi uovTapiauEvujv 
SiaxuTuiv . Zto anuria ttou ouvavTwvTai Ttooepi? OiaxuTEC, oxnuaTiSETai nM>oq>afpio 
6|JOio ue to KevTpiKO nuioxpafpio tou KdGe SiaxuTrV 

15 To oxilua 11 A, Efvai uia routf tou ornpfYMOTO? TTpoq>IA *T" (6) ttou exei urfcos duoio 
ue to uifcos Toav oua5oTTOinu£vu>v 5idxurwv. Ha k69e 5iaxuTi1 xpzi&&vra\ ouo 
ornpfYuara ttou aupTapuwouv. 

To oxfiua 6 Trapouoid^Ei uia kot6 prftoc tou d^ova ouuuerpiae touh, ottou (paivovrai, 
20 aupcpwva |je thv EcpEupEon, o kevtpikoc 86Aoc ttou oaroTEAEfrai ott6 thv nu<a<paipiKn 
TrpoE^ox^ (1) ttou teuvetoi Trpo£ tqv OKTOYU>viKrj KdAoupn TTupa|ji6a (2), oi 5uo 

OUUU£Tp(K££ TTpOE^OXE? (3) OX^MOTO? 1 A nM'KUAfvSpOU TTOU TEUVOVTOI, OVTIOTOIXa, 

dpioTEpd koi 6£§d, ue uia TrAsupd try; oicraYuwiKife KoAouprjC Trupauf5ac (2), koi 5uo 
auuuETpiKE^ TrpOE^oxES (4) ttou cnTOTEAouvTai ott6 Ya nuio<paipiou Vfizypa\i\ytya CT£ 
25 kekAiuevo Trpfoua tou ottoiou n Paon teuvetoi TTpo? uia dAAn TrAEupd thc KEVTpiKife 
OKTOYUJViKnc KdAoupn? TTUpauiBac. H KAfaq dAuiv tu>v irAEUpuiv ttou temvovtoi u>c 
Trpo^ Tqv KaTaK6puq>n , Efvai aKpip&s R5ia. 

ETrmAEOV, os oxson U£ to oxifaara 3, 4 , 5, 7 (A, B), 8 , 9 ,10, 11 koi 12 ottou to 
o&ua tou 5iaxuTrj Sexetoi 6uo o6nYou£ to oxtfua 6, Seixvei oti to cnfjpiYua tou 
30 5idxuTT| Tr|? Trapouaaq £<p£up£ons aiTOTEAEiTai otto pia pdon (11) ttou KaTaoKEud^Erai 
U£ ttjv ue8o5o thc 6EpuoTTAaoTiKife , otto TroAuorrr|p£vr| oxAnpou Kpauorog. 

H pdon (11) UE £Upa56v 6|joio ue to EouiTEpiKd EupaSdv tou owuoto^ tou SiaxuTii, 
Sexetoi cniq riaazpiq OKps< thc, teooepi? TrpOE^oxE? (10 ), tuttou KuAfvSpou , ttou 

35 uovTdpovrai arro Kdrw tou otbpcrro^ tou Sioxuth , ue xnM ,K n K6AAr|or|. Ie avTioroixa 
or\[iela , orig TtoO£piq dKp£^ , EOWTEpiKd tou oibporrog tou Sioxuti 1 ! , £K£f ttou to owua 
tou 5iaxuTf| exei UEYoAuTEpo Oipo^, Eivai TOTro8£Tnu£VEC, ETrforj? jje XHM'kti KoAAnor), 
TEoaEpi? TrpoE^oxec ( 9 ) , kuAiv5pikou tuttou , oi ottoiec, Aoyu) 6ia<popdg EawTEpiKfj? 
5iau£Tpou tou^, sxouv ttjv SuvoTOTryra ouvapuoYng 8r|AuKn urro5oxn Trpog ti? 

40 TEOOEpic; TrpoE^oxE? Trie pdoTig (11). H 5ia<popd Eou)TEpiKo6 5iau£Tpou touc Efvai ETOI 
dJOTE va ETriTpETrEi tt|v ouvapuoYH Toug u£ TpiPn, aq>rlvovTa? duwg Kdrroia £A£u8£pfa 

KIVflOEl?. Ol £TTI(pdV£l££ TCUV KUAfvSpWV TTOU EpXOVTOI OE ETTOCpn, Tplprl, EIVOI EAaCppd 

TpaxeiEC- 

Ta EActrrjpia (12, Eva yia Kd8£ auvapuoYil (9) ue (10), ppfoKOvrai oto £ou>tepik6 tou 
45 Kd8£ duoiou KuAfvSpou (10), koi uovrdpovrai, PAette oxnua 6, us Kdrroia TTpotpdpTwan, 




7. 

ottou (8) Eivai |jia eatuTEpiKn opi£6vTia TrAaoriicn £Tn<pdv£ia tou KuArvdpou (9) \\a ir\v 
ouxnfi c^oviKfi Aerroupyfa tou EAoTnpfou (12) Trpog to auipa tou diaxuTr). 
H unxaviKf) pEraBaAAdpEvn ouvappoAdYnoO pSTa^u ou>pcrrog tou SiaxuTri. Kai ir\<z 
Bdong (11) e^aacpaA^CTai ue tov areppova koxAio (15). To OTa9£pd a&pa ( 13) tou 
5 crrEppova ppfoKCTai p£Ta§3 kevtpou , p£ Tpurra (16) Trig EooarEpiKrfe ETn<pav£iag tou 
96Aou (1) tou auiparog tou diaxuTfi koi to YewusTpiK6 KEVTpo Trig Bdaqg (11). To» 
ara9£p6 owpa (13) tou arepuova Kai to oTrefpwpa tou (15) , KaraoKEudSovTai aTr6 
OTTOioQrlTroTE pop<prj TTAaoriKoO oKArpou Kpdparog. H xpfcrri tou arEppova Eivai 
eAdxiorn, koi yffoercn pdvo drav xpe^erai Kcuvotipia pu9piorj Trig aKOuoTiK^ tou 
10 doapanou 6ttou uTrdpxouv povTapiapEva opadOTroinpEvoug diaxursg, tou ox£Ofou 6 

TUTTOU. 

ETrrrrAeov, urrdpx£i to EAaTrjpto (14) tou OTrofou n Kivpon TrpoorareueTai orrro Trjv 
A£mT| KuAivOpiKi^ errKpdveia (20), to ottoio sAarnpio Trapexa Kcrrroia TTpocpdpTwan 

15 ucto^u tou Kivouuevou awparog tou Sioxutti koi ir\q Bdong (11).To o-rrefptupa tou 
arEppova aKivnTOTroiEfrai oe oxechi us Tqv Bdon (11) , p£ wiv ao<pdAeia (16). H Kfvnan 
tou owparog tou SiaxuTq £5aa<paAfij£Tai ps tov Trepiorpoq)^ tou OTrsipwpaTog tou 
aTEppova ps £Va kAei5i ttou £iodY£Tai arrd Tqv TpuTra (17) oe pia EYKOTrn oroy d^ova 
tou aTEppova (18). H orrrocrraon ornv orrofa pTTopa' va cnTopaxpuvCTai to awpa tou 

20 SiaxuTn arrd Tqv Bdon (1 1 ) sivai oxe56v dao to uipog tou owparog tou SiaxuTfi. 

0 Tunog dAwv twv eAotiipkuv koi rj Trpoq>6pTwan Toug, 6nAa6ri to pifcog Toug. 
SiaAEVETai ctoi ujote va pnv ernTpETrouv tov TaAdvrujon il tov ouvTOviapd tou 
otiiparog tou Ciaxuifj , E^aaqjaAf^ovTag etoi thv AsiTOupyia tou Sioxuth otto to oxfipa 

25 6 , ug Ka9apd Qiaxurrj Y« a ouxvothtec dvw tojv 250 Hz , koi tog auvTOViorn tuttou 
Helmholtz , yia ouxvoTrrreg Kdrw twv 250 Hz . Oi UTroAoYiapof eSeixvov 6ti y\a 
aTrdoraon twv 25 xiAiootu>v tou Kdrui dKpou tou owpaTog tou diaxurd, oe axton p£ 
tqv Bdon, n Ka9aprl ouxydrnTa ouvTOviopou , 6a Eivai 58 Hz. 

30 Otov outh n aTrdoTaon <pTdv£i ora 50 xiAioord, n xaui^oTspn Ka6apn ouxvdTnya 
ouvTOviopou 6a Eivai yupaj ora 30 Hz . AvnoroixEg dAAEg EtpappoyEg, ttou ottoteAouv 
avTiKEfpEVO dAAwv £<p£upto£uiv f\ TTapdywYa Toug, TrapouaidCouv wg Trjv xapnAdTEpq 
auxvoTHTa auvroviopou to 60 - 80 Hz, ev<I) £p<pavfCouv KaTaoKEUEg p£ Trdxog 
6£Kd5wv EKaTOOTUiv, tooo oYKd)5£g, ttou OTrjv Trpd^n, n XPHOT] TOU ? e ^ vct| 

35 aTraYOpEUTiKn , TOuAdxiorov ETr£i5r^ EKpeTaAAEOovTai peydAo pspog arrd to xprjoipo 
Xtopo. 

01 SiaxuT^g a-rrd to oxnpa 6, povrdpovrai opaOoTTOinpEvoi , d-rrwg dAoi oi SiaxuTEg Tng 
TrapoOoag £<p£dp£ong. Otov £vag SidxuTng tOttou ax^parog 6, peTOKivEfTai oe oxEaq 

40 pe Trry pdoq (1 1), dAoi oi dAAoi diaxuTig puOpf^ovTai ornv aKpiBtug f6«a aTrdoTaon crrrd 
Trjv 6don Toug. H OTrfai^n T HC ko9e Bdon (11) Trdvco oe EmtpdvEia TOfxou rj TaBaviou , 
Yivetoi p£ Bidwpa , peouj rouAdxiorov Tpiwv eykottU)v(19) oe didTa^q ioookeAi'i oe 
oxEon p£ KdTroiov d^ova auppETpfag, n oirofa didrra^n E^aocpaAf^Ei EUKoAdTEpo 
aA<pd5iaopa Kai povrdpiopa. Ee oxeoh p£ tov diaxurn ttou oeixvetoi oto oxEdia 

45 1 ,2,3,4,5,7,8 Kai 9, ttou povTdpovrai peoo ornpfYPOTog (5) oupTapu>Td ora TrpoqrfA 
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8. 

"T" (6) , o OidxuTn? orrrd to atf\[ia 6, xpeiaSETai peyaAuTEpn aKpfpeia povTapiaparoc 
etoi wore va urrdpxa Kdrroia £A£u9£pfa Kivnorrc pTTpoord - Triou> tojv aujuaruiv touq 
oe ox&rn p£ thv pdon (11) aAAd Kai va TrcruxafvCTai n sAdxiarn aTr6oTaon» 
TrepipeTpiKd, Msra^u 6Awv tojv u£Ta{3aAA6|j£vu)V ou>pdru>v Biaximbv. 

5 

Ta oxEOia, Sefxvouv Quo Tparrous TrpOYpaTOTrofnarrc ths Trapouaac EcpeOpearK- 

To koiv6 touc KOTaoKEuaoriKO aroixefo Eivai to owpa ev6? Qioxuti^ eupEwg <pdopajoc 
rfaou p£ sAEYX^Mfivn crrropp6(pnoT) x a PnAu>v ouxvoti^tuiv ttou omroTeAEfrai crrr6 evcc 

10 KevrpiKd 96Ao ttou oiapop<pwv£Tai arrd Tqv nM'CKpaipiKrj TTpoe^oxn (1) ttou T£pv£Tai 
Trpog Trjv oktoywviki^ KdAoupn TTUpapBa (2), oi 6uo ouppeTpiKSC Trpoe^oxe? (3> 
oxfipaTos Yt ppiKuAivSpou ttou TeuvovTai, avTi'oTOixa, apiorepd Kai 6£§d, pe pice 
TrAeupd tr\q oktoyiovik^ KoAoupqg TTupapioac (2), Kai 5uo aupperpiKES Trpoe^oxec (4> 
ttou arroTEAouvTai ott6 Va x\\x\o^a\p\a £YY£YpaMP£va ob kekAipevo Trpfopa tou OTrofoo r> 

15 Bdaq T^pverai Trpo? pia dAArj TrAeupd thc KEVTpiKife OKTavuwiKfic KoAoupr^ mjpapioac. 

Tia Ta axeSia 1,2,3,4,5,7,8,9,10,11 Kai 12, Ta aTOpfYPOTa Trpo<piA "T" (6) povTdpovTai 
ae oreped EmcpdvEia rofxou ri Tapaviou , oe opi^dvria f\ Kd8£rn Sidra^n. °e airooTdoeic 
etoi ware" oi o5nvoi (5) tou ko9e SiaxuTn va aupTapwvouv p£ Tpipn" Kard prjKOS tojv 
20 ornpiYpdTcov. TouAdxiorov TEoaspis 6iaxuT£S xp£»a£ovTai y\a tov axnpaTiopd svog 
KaivoOpiou oxrlporrog , oxnua 10, ottou 5£fxv£Tai oti 6Aa to TeooEpa quiatpafpia Kai to 
TEOOEpa Ya npiocpafpia ttou axnpcnf$ouv £va rpocpafpio Eivai duoia. 

EttittAeov , 6Aoi oi yaTOViKof Va npiKuA»v5poi axnpar^ouv qpiKuAivSpoi, opoio Kai otic 
25 TSaoeprc; ttAeupec tcov Sioxutwv. ETraQrl Ta ornpfYPOTa (8) povTdpovTai £fr£ oe 

Opi^OVTia , £it£ 0£ Kd6£Tn 6ldTa§n, 01 Opa50TTOinp£vOI 6iaXUT£C £XOUV 6U0 TTA£Up££ 

OT£p£d povrapiopivE^ fTpo? uia KaTEuGuvorj , £vu) oti^ dAAe^ 5uo ttAeup^ , oi 
Qiaxureg ppiOKOVTai ae cnTdoraon arrd Tpv EmcpdvEid oTrjpi^ng \ar\ \iz to uqio? tou 
TTpotpiA "T" (6) . Ze aureg thc 6uo TrAeupEg , Kd9s BiaxuTrj? 5ev o<ppaY^£Tai 
30 a<prjvovTag £A£u9£pn tqv KUKAoqrapfa tou aspa , n OTpoo<paipiKrl TrfEon Efvai opoia 
pTTpoord Kai ttiou) crrro Trjv £rri(pdv£ia toiv Sioxutujv. 

TO TTOXO^ TOU UAIKOU - TTOAUOTripEVn , OTT6 TO OTTOIO KOTO OKEUd^OVTOI 01 5iaxuT££ 

Aoyu) a0v9£Tou oxqpaTog tou^ ottou r\ ttiou) irAEupd oupiT£piq)ep£Tai oav EouyrspiKof 
35 appof, Kai o Tpdnros povrapfopaTog twv Siaxurtlw, oe pevoAec nxn T,K £? evtooeic ttou 
TrpoEpxovrai arrd 5id<pop£^ hxOtikec TrrjYS? .5ev ettitpettei va (p^p£i oe ouvroviopd n 
TaAavToaon to owpaTa tojv 5ioxutu>v TTEpa tojv avaAoYC&v (paivopevwv 6Aa)v twv 

OTEpEWV aVTIKEipEVCJV f\ ETriTTAlOV TTOU ppiOKOVTai OTOV OUYKEKpipEVO X^pO. 

40 'Etoi, koOe Ypappfi Sioxutwv ttou Eivai p£po? opa5oTroinp£vwv oojpdTiov Sioxutwv, 
ouuTTEpiq>£p£Tai oav pia oxeSov orepsd pEpppdvq ornpiYMEvrj orra 6uo dKpa. To kev6 

TTOU UTTdpXEl TTIOU) OTTO Kd9£ SlOXUTTI 6pOIO p£ Tr|V E^UJTEpiKn ETTI<pdV£ia TOU Kd9E 

5ioxut4 oe ouvQuaapo p£ 6Aa to dpoia KEvd, oxnpaTfCouv evov ttoAO ouv9eto 
ouvTOViorrj Helmholtz, Ei5iKd oti? xapn^C Kai ttoAO xaPH^e? ouxvothtec , 6ttou n 
45 xaM^TEpn , 9£p£Aiw6nc ouxvothto ouvroviopoO , tuthko, avTioroixEi oe 6Aa to ttio 




9. 

paOid KEvd Kai Trpooau^6verai avTioroixa to pnxd KEvd. Aurfi n ouxv6Tr|Ta, Kai to 
EUpog Trj? e^apTdTai otto to g£YE6og, 5nAa6tf Tpv £rn<pdveia tujv Cioxutujv. 

ETTEiSn as k69e oua5oTroin|J£vn STropdvEia SiaxuTttv, UTrdpxouv TOuAdxiOTOV Sua 
5 TrapdMnAsg OEipEg Sjoxutcuv, rouAdxicrrov -rrpog uia KaT£u9uvan, auTEg 01 osipsg Tunr 
QiaxuTu>v, ttou uovrdpovrai oe otevtI erracpn uETa^O n>ug, ouvtovR^ovtch oe Trapduoio 
HXOTiKd (pdoua , aAAd oxi oe ouoiEg nxn"K£g EVTdoEig EmiCr! n 5iau6pcpu>on tou 
nXHTiKoO tteoTou oe KAEiOTOug x&pou? . to AEyduEva " OTdonua KugaTa", yfverai crra 
TpioSidoTonra onusfa tou x&pou ouu<pu>va uETOug YVwoTOug vdpoug Tng q>uoiKrjg. 

10 

*Etoi, Adyw tujv KOTdAAqAcav 5iaoTda£u>v tou Siaxuri^ koi tujv arrooTdaeajv arro ir\v 
ETTKpdvsia OTi^pi^nS. EioiKd arig xaun^S ouxvdTrvrec, oi o|jaOoTroin|j£vo» 6iaxuT£g, 
AeiToupYouv tag svag auTOTTpoaapuoCoMEvog loooraOuionfe ouxvoti^tojv. AnAaStf, 
u.6vo o alpag ttou PpIoketoi Trfau) arrd Trjv emq>dv£ia tujv Sioxutujv, ouvroviCETai, ekei' 
15 ttou xPE'd^ETai koi 6oo xpad^Tai. KaTd ti)v SidpKEia tujv okouotikiIjv 6okiuu>v koi 
USTprioEUJv aurdg o auvTOviayog cpdvnKE u>g YPQMM'K^C oe cpdoua Kai ettttteSo 
nxn TMa fe TrfEon?, aTTOTpETrovTag OTroioSryrroTE ouvtovio|j6, Tovio|id aoupjJETpn 
Siavoun Trjg nXHTiKife EVEpyEiag twv xaunAwv ouxvornTUiv ttou irpoipx€ja\ arrd Tpv 
nxHTiKil TrnYO- 

20 

Aut6 to q>aiv6|j£vo, TiapdSo^o, AEiroupYEf Kai TrapaTHPErrai , Trap6|joio , ei'te "rrpog Tqv 
avOpwTrivn <*Kof\ , efrs oe jjErpnoEig, t6oo oe yjKpSg koi 6oo koi oe uEYdAsg nxnT»K£g 

EVTOOSig. 

25 Otov to ttiouj uipog tou oujyarog tou Siaxurn >f£[i\&TCtt me ivwon arroppocpnTiKd 
uAiKd, Trapouaid^ETai eAevxom^H arToppdq»non tujv xaunAuw ouxvotiItujv avdAoya 
ue to ttooo koi oe Trdoa od)|jaTa 6iaxuTU)v exei y^ 21 auTI 1 1 Y£M ,o n- Aurrj q u£8o So S 
TTpooSiopf^ETai novo oe ttoAu Ei5iKsg TrepiTrTdJOEig Kai xpatiZfixca xpovoP°P<* 
QiaSiKaoia peTpr^aewv. 

30 

Z0u<pa»va me Tig 5i£9v£fg TrpoTEivduevEg auxvoTrvreg .nfvaKag f\2 (5,6), oe oKTdpsg n 
1/3 OKTdpag, oi Siaxureg 5iaq>npH!ovTai Kai 5nuooi£UovTai wg SiaxuTiKife HcavdTrrrag 
OTqv TTEpioxn 250-6300 Hz. BAette Tig TrapaKdTai uETpnoEig Kai TrapaSEfylJaTa 
HETp^oEwv dAAwv KOTaoKEuwv. OAsg oi (j£Tpr|o£ig Eyivav ue tqv TrnYH nx°u 45 uofpsg 
35 EKTdg d^ova (off-axis). DAq n M^oSoAoYfa uetpi^oewv TrspiYpdcpETai otov 
pipAioYpaxpfa , nfvaKag 112, (1,2 koi 7). 

To oxnua 1 4 Ei'vai Eva ttoAik6 SidYpapMa Mou uerpnOnKE oe kovtiv6 nxHTiKd TrsSfo , 
otto nxopoAiaud rnqv TTEpioxn 63-250 Hz, drruig koi yia to oxnua 15 yia thv Trepioxrt. 
40 400-10000 Hz. 

To oxnua 16 Efvai gia dAAn YPa<piKn TrapdoTaan tou oxnMQTog 15. 

To oxnua 17 ," waterfall " 5£fxv£i Tnv oxeQ6v YpappiKi^ AsnoupYfa tou Qiaxurn OTnv 
45 TTEpioxn 12-970 Hz. 



■»o i ^^^^ 

o a o o ^Hb o o o o o 

-» O 111 l->-» ..-» n •> > 
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To axAlia 18 , waterfall, 5£fyv£i Aerroupyfa tou SiaxuTq* crrr6 tov TrAifaoug <pdaporrog 
qXoBoAiapd , orqv Trepioxq" 12-19388 Hz. 

To oy/ipoi 19, wg TrapdosiYpa, a'vai Eva TroAixd SidYpappa orrr6 svav Qiaxurq" tuttou 
5 TrupaplQag. Oi avwpaAi'Eg tou QiaYpdppcrrog slvai £pq>av£fg , koi teivouv Trpog aureg 
ttou £p<pavigbvTai aTr6 pia eTrfrreSn OKAqpq" emq>dvsia. 

To oxripa 20, wg TrapdOEiYpa , OeIxvei to ttoAik6 Sidypappa Evdg SidxuTq crrrd pia 
dAAq eq>£up£aq. AuTdg o Sidxwqg exei GEwpqOET wg pia orrr6 Tig KaAuTspEg EprropiKEg 
10 £<pappoY£g. Oi avwpaAiEg ttou <pafvovrai oto ttoAik6 tou Qidvpappa , zfy\yoCMca, zv 
pspEi, A6yu) oqpavTiicrig onToppdcpqoqg ttou Ep<pavfg£i axpiBdg ekeC drrou SpfoxsTai dAq 
H opoptpid tou uouoikou ofipcrrog aAAd koi Tqg avGpwTnvqg cncorfe. 

To oxnMa 21, Sefxvei irwg oupmpKpepCTai to avOpwrnvo auri , wg aKOUordTqTa, avd 
15 auyvdTqTa koi qxqTiral Trfeon. Ei&Kd \ia Tig x a MH^ ouxvdTqTEg , to avOpwrnvo auTf 
exei AiydTEpq EuaioGqofa oxEoq ps Tig \se.oalzq ouxvdTqTsg. napdOEiYpa, yta pfrpiEg 
qxqTiKEg miaeiq, crrwg, 60 dB, o dvQpwnog, xpe'tigeTai pdAig 20 dB wote va 
aVTiAn<PT£f to nxOT«K6 ofipa. Otov dpwg, q qX0T«Kq" mEoq avEpalvEi TTpog 120 dB , t6te 
oi KapmiAEg aKOUOTdTqTag teivouv Trpog EuQsfa. 

20 

OTroia5rpTOT£ qxqriKq £V£pY£ia ang x a MH^? ouxvdTqTEg ttou ^CTTEpvdEi oraTioriKd to 
XapcacrnpionrriKd twv avaqjspdiJEvwv KapmiAwv, TrapdYEi aKauariKq ErnKdAuipq. 
I0p<pwva ps Tig pETprioEig ( axripcrra 14,15,16,17 koi 18) Tqg TTpoTEivdpsvqg 
uAarrofqaqg Tqg Trapotiaag £<p£up£oqg, q YpappiKdrqTa tou laooTaQpiapEvou tteoTou 
25 cms x<*Mn*££ ouxvdTqTEg, ETraadvETai p£xpi Tig ttoAu xauqAtg ouxvdTqTEg , p£Xpi Kai 

10 HZ, TU)V UTTOappOVIKUJV, TTEpiOX^g 6TTOU TTap6pOI£g OVTfOTOIXEg KOTOOKEUEg, 

avTiKEfpEvo 5ia<popwv £<p£up£OEWv, 5ev p-rropouv va AeitoupyiIoouv Trapd pdvov £dv 
exouv ttoAO psYaAuTEpEg diaordoEig koi (3d6q. Oi uTrooappoviKEg, Efvai x^MH^ 
ouxvdTqTsg , ttoAu too piKpfcg crrrd Tqv q>aopaTiKq a-rrdKpouoq tu>v TrqYwv qxou, eiQiko 
30 qxEfwv, koi Eivai auxvd <paivd|j£vo oe x^pou? «oi ouvqGiopsva SupdTia piKpwv 
SiaordoEiuv. 

Oi uTrdappoviKEg oxETfCovTai p£ Tig xaPT^OTEpEg ouxvdTqrcg tu>v TrqYOJV , Tqv 
pEyaAuTEpq Sidoraaq tou x&pou , Tqv G^aq twv TrqY<I)v rlxou ( ouvqGwg qxefa) koi Tqv 
35 appoviK^j auvQEoq dAwv tiov TrapapsTpuiv , tooo oe QEiopqTiKd ETrfrrEQo , dao koi twv 
ECpappoyUiv, q otTOia ouvGEoq Efvai E^aipETiKd QOoxoAq uTrdGfioq. H TTpdoGiEg 
£Tn(pdv£i£g tojv QiaxuTwv Tqg Trapodaag £<p£0p£oqg, pErd otto Tig Traporrrdva) 
E^qYno^i?. a-rropivouv , Kai orqv Trpd^q ETripEpaiiovouv oti Aeitoupyouv wg KaQapd 
Siaxureg Eup£u>g <pdoporrog q"xou. 

40 

Zupqjcova p£ Tig KapTrOAsg Fletcher - Munson tou kotuxpAiou aKor^g foqg 
aKouoroTqTag oe eAeuGepo qxqTiKd irzGxo, oe didcpopsg qxqTiKEg EVTdoEig, doo q 
qxqTiKfi Evspyeia tojv xaun^ v ouxvoTqTtov psYaAdJVEi, Tdoo q EyriKdAuipq (wg 
ipuxoaKouoriKd q>aivd|j£vo) tujv xaMH^wv ouxvoTqTcav irpog psoafsg koi ipqAsg 
45 ouxvdTqTEg, peyoAwvei. H ETriKdAuipq, wg qjuxoaKouoriKd cpaivopsvo, oqpafvEi dTi oi 





11. 

cruXVOTHTe? fj Trepiox^ ouxvot^tuv ttou eTTiKaAuTrrovra! crrro rr\v svepyeia 
xa|jnA6T£pa»v auxvoTrjTwv, cpaivo|j£viKa koh TrpaicnKa yWovjca Aiy6tepo avTiAnnTES, 
eFte eMTrepiexouv f\ 6/i pa9|j6 iTapaiJopqxuan?. 'Etoi efyiyexrcu n KaSapn AeiTOupyfa twv 
5iaxuTcbv th? TrapoOoa^ ecpeOpson?, ttio ttoAG 6iaxuTiKr|, cnTOTpeTTOvra? Trjv 
5 aTropp6<prpo Kai emTpETrovTac Tqv avEvoxArpri 6iap6p<pwon Kai aKp6aon thc 
nXOTiKrfe T"lYnS. s»te oe nxoYPa<PniJevn , efre oe ScovTavri ekteAeoh. 

Bepafcos, 6ttwc OTroSEfxTHKE Kai ornv upa^n, 01 OMaooTroirjiJevoi Sioxute? ttjs 
Trapotiaas sq>£up£onc, povTapiO|J£Voi oe ep£uvr|TiK6 6u)|_iano SoKip&v, <pav£pu)vouv 
1 0 ajj£ou>£ Trjv koAi*| f| kokti Troi6Tr|Ta tcov nxoypatpnoEwv. Ooo ttio ttoiotiki^ sivai n TOYO 
t6co n AEiroupYfa tujv SiaxuTwv 6iapop(pu)V£i KOTdAAr|Aa tqv nxn""Kn TrAr|po<popfa. 

Edv auYKpfvouyE Tiq KajuruAE? Fletcher - Murtson arr6 to oxnMa 20, \iz to oxnpa 19, 
5iaKpivoup£ Korroia 0{Joi6Tr|Ta. Aut6 ar\[icava, oti o 5iaxuTrfe rr\q Trapouoa? 
15 £<p£up£OTi£ , Siax££i Kai Tawoxpova arroppocpd xaPH^S ouxv6rr|T£^ , p£ Tp6lTO 
Trapopoio OTOTiOTiKa, me to oTTOio to avSpunnvo auTf aKoua, onAaoYj o QiaxuTrj? 
ou(jTT£pi(p£p£Tai ouvoAikq £Va$ auTO|jaTOS ioooTa6|jiOTife EupEwg <pda|jorro^. 
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LAiaxunfe £up£W£ (pdoucrros r'ixou ue eXeyx6|jevn arroppd^non . XaMn^w 
ouxvpTflrwy , p Qirofos Tr^iAduBdyEj £yq kevtpik6 86Ao ttou QiajjoptpwvErdi orrrd Tqv 
5 niJiacpaipiK^ TTpoe^oxri (1) ttou TEuvsrai trpo? Trvv oiaayu>viKi^ K6Aoupn TrupauiQa (2), 
Quo ouuuetpikes TTpoe^oxfe? (3) otfivaroq Yt nMiKuAfvSpou ttou teuvovtoi, avrioroixa, 
apiOTspd Ken 0£§d, pe nia TrAEUpd thc OKTavwviKife KdAoupn? mipauiBas (2), koi 6uo 
ouppCTpiK^c Trpociox^C (4) ttou crFTOTeAouvTcu qtt6 % nMiacpafpia EYYeYPQMMSva OE 
kekAimevo Trpfaua tou ottoiou q 0<fon teuvetoi Trpo? uia dAArt TrAsupd ir\Q KEVTpiKffc 
10 oiaaYWViKifc KoAouprjS TrupauiBa?, q k^'OH 6Awv twv ttAeupwv ttou teuvovtoi ux; 
TTpo? Tiry K0craK6pu<pn , Efvai aicpipwc IQia, koOws koi Quo oSnyouc (5) ttou efvai 
KoAAnu&voi EOWTEpncd , apiarspd koi 0s§d tou owuotos tou CiaxuTn\ Qttou oi oOrjYof 

(5) enAuKuwouv u£ aupTapWTd tp6tto us to orripiYua (6) koi xapaKTnP^ CTC " or 1 " 0 TO 0TI 
o OiaxuTife TOTro9eTn|Jevo5 etoi ndvw oe emtpdveieg toixwv rj Tapaviou , govrdpETai 

15 oe OidTa^n TouAdxiorrov TEoadpwv ouaCoTroiriUEvwv Oioxutwv ( oxilpa 10), oe 
OTrooTdoeig etoi wote oi oOrrvof (5) tou icdGE Sioxuti^ va aupTapwvouv u£ Tpipri kot<S 
grjKog twv cnrnpiYMdTWV (6). Ie koGe ywvk*k6 oquEfo ttou auvavTwvrai teooepi? 
SiaxuTE?, oxnuaT^STai nMiocpafpio duoio ue to kevtpiko nuiacpaipio tou Kd0£ BiaxuTii 
evw 6Aoi oi yeiTOviKOf % nM«K0Aiv6poi oxomot^ouv nuiKuAivCpo, 6uoio koi otic 

20 TEOOEpi? TTAEUpSS TWV OlOXUTWV. Ta OTnpfYMOTa (6) UOVTdpOVTOI SITE oe opi^ovria SITE 

oe Kdeern SidTa^n. oi ouaOoTroinuEvoi Qkxxute? exouv 5uo ttAeupes OTEpEd 
uovTaptouEVEc; Trpo^ pia KOTEOOuvon , evw ong dAAE? 6uo ttAeupec , oi Bioxutec 
ppfoKOvrai at crrrooTaon cnrd Trvv ETnq>dv£ia orrjpi^n? fan U£ to ui|io? tou TrpoqnA "T" 

(6) 6ttou as auTEC ti? Quo ttAeupe^ , kqOe Oioxut^ 6ev oxppay^eTai a<pr^vovTa^ 
25 eAeuOEpn thv KUKAocpopfa tou aspa , n otT|iOoq)aipiKn TrfEon Efvai 6|JOia UTrpoord koi 

Trfow ott6 Tqv £Tri9dv£ia twv 5ioxutwv. 'Etoi, koOe aapd Qiaxurwv ttou Efvai ytpoq 
oga5oTTOinM^vwv owudrwv Sioxutwv, ouuTTEpitpEpErai oav uia oxe56v orepEd 
UEpPpdvn orripiYM^vn oto Quo dKpa: To kevo ttou UTrdpxEi "maw crrro koGe OiaxuTq 
duoio ue Tqv e^wtepik^ £TTi(pdv£io tou Kd0£ OiaxuTii, oe. ouvOuooud M £ 6Aa to duoia 

30 KEvd, oxnuanTSouv svav ttoAu ouvOeto ouvTOViorri Helmholtz, eiOiko crng xaunAeg koi 
ttoAu xaMHAE? ouxv6thtec , ottou q xaMT^oTEpn , OeueAiwOhc ouxyoTHTa ouvtoviouou 
TUTTiKd, avTioToixEf oe 6Aa to ttio paGid KEvd koi TTpooau^dvETai avTioTOixa us to pqxd 
Ksvd. Auti^ n ouxvdTHTa, koi to EOpoc thc E^apTOTai otto to [liyzQcx;, QnAaOi'i Tqv 
ETTicpdvEia twv ' Oioxutwv. Autec; oi oeipec twv opaOoTroinuEvwv OiaxuTwv, TTOU 

35 uovTapovra 1 oe oTEvrj £Traq>n u CTa §J tou^, ouvtov^ovtoi oe Trapouoio nxn T « K ^ <pdoua 
to? nXTT'K^ TrnYHS aAAd, 6xi oe 6uoie? hXHtike? evtooeic etteiOh n Qiauoptpwon tou 
HXHTiKOU tteOiou oe kAeiotoOc; xwpoug , to AEyduEva " orrdoiua kOuoto", yJvetoi ora 
TpioOidoTOTa or\\ieia tou x&pou o0u<pwva ue tou^ yvwotoO? vouou^ th? q>uoiKii5. Ta 
ttoAiko OiaYpduuara tou Oioxuti^, oxnuora 14,15,16,17 koi 18 Ka9wg koi oi kouttOAec 

40 Fletcher Munson, oe oOyKpion ue to tioAik6 OidYpauua . cFXHPa 20, \i\a<; vvuJOTife 
^evn? EcpEOpEonc; koi Ecpapuoync, KOTardooouv tov OiaxuTrl Trj? TrapoOoag £(p£Up£onc 
ornv KcrrnYdpia Oioxutwv ottou rj OiaxuTiKri iKavQTHTa "A" teJvei Trpo? 1, ttou 
XapaKTnpf?Ei tov iQaviKd OiaxuTq. 

45 2.AiaxuTrlc EUpEW? cpdogaros i^xou ue EAEVXOMevn cnTOpp6<pr|on x^MHAwv 
ouxvothtwv, oOu<pwva uethv a^fwon 1, koi xapcncrnp^ETai, ott6 to 6ti to owua tou 



2. 

SiaxuTfi 5£x£tcu Eva orqpiYpa ttou arroTEAErrai otto pia pdoq (11), oxqpa 6, ttou 
KaTaoKeud^eTai p£ Tqv p£9o5o to? 9EppoTrAaoTiKifc q pdaq (11) M e £Upa66v 6poio p£ 
to eawT£piK6 £ppa66v tou aajparog tou SiaxuTq, n OTrofa pdoq OsxsTai on? TEOOEpig 
axpec thc, TEooEpig Trpos^ox^ (10), tuttou KuAfvSpou , ttou povTdpovTai card Kdrrco 
5 tou awpaTog tou OidxuTq , U£ XOMM^I KoAAqoq, £vd> ora avrforoixa oqpEia . o«C 

TEOOepig dKp££ , EOWTEplKd TOU OOJpOTO? TOU SlOXUTfi , EKEI TTOU TO OUJpa TOU CiaXUTI^ 

EXa MEYaAuTEpo uipog, sfvai TOTroOETqpEVEg, Erriaqg |je xnP'K«1 KoAAqoq, TEOOEpig 

TTpOE^OXE? (9), KUAlVQplKOU tOtTOU, 01 OTTOIE?, A6yW 6iaq>Op6? EOGJTEplKlfe 5ia|JETpOU 

Toug, exouv Tqv SuvardTryra auvappoYife tog OqAuitfj uttoQoxiI Trpog Tig TEoaspig 
10 TrpoE^oxES TpS pdoqc; (11). H 5iaq>opd soajTEpiKife GiapETpou roug sfvai etoi wote va 

ETTITpETTEl TQV OUVOppOYq TOU£ |J£ Tplpl^. Ol ETTKpdVEIEg TU)V KUAlVSpOlV TTOU SpXOVTOl OE 

ETTCKpn, Tpiprl, sivai EAacppd Tpax£f£g. Ta EAcrrqpia (12), Eva yia xdOs ouvappoyil (9) ps 
(10), ppioxovTai oto EawTEpiKd tou Kd9£ 6uoiou KuATvSpou (10), KOi povTdpovTai , 
pAETTE oxqpa 6, ue Kdrroia TrpO(p6pTU>oq. H pqxaviKq uETapaAAopsvq ouvappoAdvqoq 

1 5 pETa^O oibpcrro? tou 5iaxuTfi koi Tqg pdoqg (1 1 ) E^aoq>aAf?£Tai p£ tov aTEppova KOxAfa 
(15). To OTa9£p6 o&pa (13) tou aTEppova ppfaKETai, koi koAAietoi pe xHM>k«1 KoAAqoq, 
pETa^O kevtpou Tqg EOWTEpiKqg £Tn<pavEid? tou 66Aou (1) tou a&parog tou Ciaxun'i koi 
tou YEwpCTpiKoO KEVTpou tr\q pdoqg (11)- EttittAeov, to EAaifjpio (14) TrapEXEi Kdrroia 
Trpo<p6pTOJon pETa^O tou owparog (13) tou arEppova koi Tqg pdoqg (11).To orrEipupa 

20 tou arEppova aKivnTOTTOiEfrai a£ oxtaq p£ Tqv pdoq (11) , P£ tov aa<pdA£ia (16). H 
Kfvqoq tou o&paros tou SiaxuTq s^aacpaA^ETai p£ Tqv TrepioTpCKpii tou OTrsiptopcrroc 
tou arsppova p£ Eva kAeiSi ttou EiodyETai and Tqv ypOrra (17) oe pia eykotti^ (18) otov 
d£ova tou arEppova. H XPfiOTl tou aTEppova Efvai EAdxiorq, koi Y*V£Tai povo otov 
Xpsid^ETai Kaivoupia p09pioq Tqg aKOuoTiKifc tou QwpaTfou dirou uTfdpxouv 

25 povrapiopEvoi ouaSoTroiqpEvoi 5iaxuT£g, tou oxsOfou 6 tOttou. Otov Evag Ciaxurrfe 
tOttou oxripctTOC 6, pEraxivEfrai 0£ oxiaq p£ Tqv pdon (1 1 ), 6A01 oi dAAoi 5iaxuT£? 
pu9ui^ovTai orriv aKpipwg f5ia crrrdcrraon ott6 thv pdon tou?. H OTnpi^n Tq? koOe 
pdoqc (11) Trdvtu oe ETri(pdv£ia rofxou f\ TapavioO , Y«v£Tai p£ pfSwpa, p£ow, 
TOuAdxiOTOv Tpiwv £YKOTrd)v(19) oe 5idTa?n ioookeAh yia eukoAotepo aA<pd6iaopa. 

30 

3.AiaxuTrjg EupEwg (pdoparog nxou p£ eAeyx^PEVp arropp6<pnon xaHnAtiv 
ouxvoTiiTiuv , oOp<pujva p£ Tig a^iwaEig 1 Ewg 2, ttou xapaKTqp^ETai cnrd to oti o 
SiaxuTrig outo to oxqpa 6, A6yu> ir\q OuvaTdTHTag pETapaAAdpEvq? aTrooraang tou 
owparog tou otto Tqv pdoq (11) , E^aocpaAf^Ei Tqv xaMHAdTspq ouxvoTqTa 
35 ouvTOviopou pEXpi koi 30 Hz kch TauTOXpova AErroupYEf wg KaOapog 6iaxuTrfe 
TouAdxiorov orqv TTEpioxq 250-6300 Hz , ottou q 5iaxuTiKq tou iKavdTqTa "A" teFvei 
Trpog 1, api8p6 ttou xapaiaqpI^Ei tov i5ovik6 SiaxuTq. 
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nEPIAHM»H 

Aiax UTJ 1? eopecj? tpdaptrrog rfcou pe £A£YX^M £vr S orrroppdeprjon xapnA&v 
ouxvothtcuv koi oi pe9o5oi CYKOTdorao jfc tou 

5 H irapouoa ecpeGpeorj axpopd evav SiaxuTrj «1xo u ttou cnTOTeAefrai aird to owua tou, 
oxnMa 1, koi ott6 5uo oorjyoog (5) TonoeeTripsvouc; eowrepiKd ox 5uo TTAsupes tou 
Qioxuti^ y\a Trjv onfai^ tou. Ra Trjv anfyxgn onraiTOUVTai 6uo irpocpfA "T" (6) ttou 
uovTdpovTai OTaGepd ttovu) oe £TTiq>dv£iEC rofxeav rj TaBavioG. Kd8e owua SiaxuTri. ifrou 
oupTapwvCTai ps touc; 6uo oQnYOu? tou ev5i6peoa ora 6uo TrpocpiA T(6) t\ 

10 evoxjJUOTwvETai ornv ouveern avapTujpevn pdoq (1,9,10,11,12,13,14,15). To otijpa tou 
eiaxuTfi arroTeAefrai crtrd Tpfa BaoiKd Y&wueTpiKd Tpio&dorara oroixefa (1 ,2,3,4). KdGe 
Teooepis povrapiopevoi 6iaxuT£s oxnMOTiCouv M ,a KaivoOpra adra^n. oxfipaTa 10,11 kch 
12. H ecpeOpeoq Trpoo5iop[?ETai Y«a TOTro8eTr|or| oe afOouaec; drrou vfrerai aicpdaon n 
nxoYP^<Pnon pouoiKdw opYdvu>v, avepdnnvns (pajvCfc rj xopcoBfac;. Ta •nrAeoveiai'iuaTa 

15 aurfc TrjC e<pe0peonc elvai 6ti Aeitoupyei BaoiKd wc; KaOapdc; Siaxunfe eupiojq 
cpdoporroc; koi pdvo otic; ouxv6Tr|T£c; , kotco arrd 250 Hz, TrapouoidCei 

auTOEAEYXopevn cmroppocprpn- npopAeTrerai pnxaviopdc; cnrEppovoc; tuttou yia Tqv 
pu0piorj Tn? arrdOTaorif; tou Siaxurrj arrd to orifciYpa tou (11). Avacpeperai pia 
p£9o5oc povTapfaparoc; ev6c; koi TEOodpoov opaSoTroinHSv^v Siaxuribv. 



» 



» i *♦ O O ****** 



o o o o o 



oo o o o 



*» ^ a »n 



20020100240 









• v,'-' • 




• 'J i*. 




f 










'* 



1 n 7 nor ^ onn 




.'•iV 




o o 



o o 



oo 
o 



o o o 

or, n o o 




•V. 

• 3 



O O O 





00 




o o 


o o 


o 








r% 


ft '■ 


r> 


• > 






WWW 


w w 







Hxniia 16 




Prcnt to fctf* 
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OToto X>esoript ion : 

FOTUt, RA3STOK MEASUREMENT 



Start Kre<auen<ry t XX * S SJss 

Stop Preo^xency t 19388 ,4 Slat 

Sweep Time : O .427 seconds 

Distance Resolution: Q.3 meters 

JP requency Resolution z 1113.6 Has 

Time Resolution: O . S milliseconds 

Receive Delay c 4.5Q2 milliseconds 

Start Angle : -90 * OOO degrees 

End Angle t 90.000 degrees 

XtfUrntoer of Saraplea r 1024 

jNtxmfc>er of Curves t 37 

Octave Smoothing : O^O percent age 
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I^teterrMunsanFiee FieM Eqtel LoudBBsrs Contours 
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